
Controls 

Murali Shankar 

Luofeng Li 

Mike Zelazny 

Archiver Appliance Report 

Fall 2012 



Controls 

Murali Shankar 

Luofeng Li 

Mike Zelazny 

Our top 5 Objectives 

Scale to 1-2 millions PV’s 

Fast data retrieval 

Users add PV’s to archiver 

Zero oversight 

Flexible configurations on a per PV basis 



Controls 

Murali Shankar 

Luofeng Li 

Mike Zelazny 

Components 
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One possible cluster config 
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Retrieval 

Clients 

– ArchiveViewer - Initial focus. 

– CSS DataBrowser 

Multiple MIME formats 
– RAW (PB over HTTP) 

• Efficient but requires client code 

– JSON 

– SVG 

– Matlab 

– Others can be easily added (HDF5?) 
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Retrieval goals 

Goal 

– 1 days worth of raw data in 500ms or less 

– 1 years worth of sparsified data in 500ms or 

less. 

Still staying substantially within goal 
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Retrieval (Actual) 

Retrieval time 

360 (ms) 



Controls 

Murali Shankar 

Luofeng Li 

Mike Zelazny 

Sparsification 

Many sparsification operations possible 

– Can be cached/stored or computed runtime 

– Caching is optional on a per PV basis 

– Runtime computation can be done in parallel if 

memory permits 

– Can configure default sparsification operator on 

a per site basis. 
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Retrieval from Matlab (.mat) 

ChannelArchiver 
Using .mat 

format 



Controls 

Murali Shankar 

Luofeng Li 

Mike Zelazny 

Retrieval from Python (.json) 
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Engine – New features since April 2012 

Archiving EPICS metadata like HIHI, LOLO 

Conditional archiving 

Pause/resume 

Support for aliases 
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Pause and resume archiving pv-1 
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Pause and resume archiving pv-2 
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Conditional archiving-1 

Conditional archiving web page 
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Conditional archiving-2 

luofeng:enable0 controls luofeng0:step0 

 

 



Controls 

Murali Shankar 

Luofeng Li 

Mike Zelazny 

Archiving EPICS metadata 

Support for archiving EPICS fields other 

than .VAL as part of a policy 

– Can be specified in the UI 

– Can also be specified in the policy based on RTYP 

– For example,  for "ai" PV's archive 

• HIHI 

• LOLO 
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Test against LCLS production 

PVs 

Channels 

Thru CA gateway 
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Test-arch 

Engine 

ETL 



Controls 

Murali Shankar 

Luofeng Li 

Mike Zelazny 

Stress and performance tests-1 

Test Environment Desktop Box 
– Computer Performance 

• Dell T3500 

• Intel(R) Xeon(R) CPU*4 Cores  E5507  @ 2.27GHz 

• Physical Memory 4G(2G for JVM and 2G for short term storage) 

• Disk 7200rpm,250G,Average Seek Time 8.9ms,Average Write Time 10.9ms,Average Latency 4.2ms 

– OS 
• Red Hat ES 5.1.19.6 32bit 

– SoftIOC 

• EPICS3.14.8.2 

• pv's name is like luofeng0:step0 

• 200 pvs share the same first prefix 

– Others 
• JDK1.7 

• JVM -XX:MaxPermSize=128M -Xmx2G 

• Tomcat 7 

• Jconsole in JDK1.7 

• All webapps in one VM 



Controls 

Murali Shankar 

Luofeng Li 

Mike Zelazny 

Stress and performance tests-2 

pv @1HZ partition 5 minutes without compressing pb files , with 6  meta fields archived 

pv num event 
rate 

Hz 

max size 
of short 

term 
storage 

average 
cpu 

max 
memory 

size 

average 
time of 

buffer to 
STS 

Average 
time of 
STS to 
MTS 

Average 
time of 
MTS to 

LTS 

running 
time of 

test 

5,000 4,994 45M 5% 900M 0.3s 4s 6s 5 hours 

10,000 9,989 123M 10% 2G 0.57s 9s 63s 18 
hours 
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Stress and performance tests-3 

pv @1HZ partition hour without compressing pb files,with 6  meta fields archived 

pv num event 
rate  

Hz 

max 
size of 
short 
term 

storage 

average 
cpu 

max 
memory 

size 

Average
time of 

buffer 
to STS 

Average 
time of 
STS to 
MTS 

Average 
time of 
MTS to 

LTS 

running 
time of 

test 

5,000 4,994 199M 5% 900M 0.37s 3s 9s 6 hours 

10,000 9,989 583M 10% 2G 0.76s 24s 127s 60 
hours 
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Stress and performance tests-4 

pv @0.1HZ partition hour for short term storage and medium term storage, partition day 
for long term storage ,without compressing pb files,with 6  meta fields archived 

pv num event 
rate 

Hz 

max 
size of 
short 
term 

storage 

average 
cpu 

max 
memory 

size 

average
time of 

buffer 
to STS 

average
time of 
STS to 
MTS 

average
time of 
MTS to 

LTS 

running 
time of 

test 

20,000 2,000 235M 12% 2G 1.15s 7s 372s 66 
hours 

40,000 4,003 469M 25% 2G 2.78s 61s 3377s 

(56 

minutes) 

19 

hours 



Controls 

Murali Shankar 

Luofeng Li 

Mike Zelazny 

Stress and performance tests-5 
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Stress and performance tests-6 



Controls 

Murali Shankar 

Luofeng Li 

Mike Zelazny 

Stress and performance tests-7 

Result 

– The system runs stably without losing data 

– All pv connections recover on IOC boot 

– No severe exceptions 

– No memory leak 

– ETL jobs are scheduled continously 

– No deadlock between threads 
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Proxy Channel Archiver data server 
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Proxy CA comparision 

Original 

Proxied 
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Various ways to persist config 

Using MySQL 

– Easily extensible to other DB’s 

Unit tests and quickstart use in-memory 

– Basically, no persistence 

– Some unit tests use JDBM2 for persistence 

Easy to add another persistence mechanism 



Controls 

Murali Shankar 

Luofeng Li 

Mike Zelazny 

Continuous Integration 

Using Jenkins 

– 70+ Unit tests 

– Many of them are end to end tests 

Daily builds 

– Snapshots uploaded to sourceforge 

– Documentation uploaded to sourceforge 
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Quickstart / evaluate 

Download archiver appliance and tomcat 

Run using 
– ./quickstart.sh apache-tomcat-7.0.27.tar.gz 
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Documentation 

 Quickstart script and guide 

 Install guide 

 Details/Features 

 Customization guide 

 User Guide 

 Need to complete 

– Sys admin guide 

– Developers Guide 
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Features that need work 

Compression 

– NIO2 ZIPFS provider still deemed experimental 

CSS data browser integration 
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Next steps 

In alpha release 

Production deployment 
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Questions 

 


